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(Some remarks on the Artin-Tate formula for diagonal hypersurfaces)
, Artin-Tate
. 3 Artin-Tate , de Rham-Witt complex
. 1 zeta
Artin-Tate , 2 Artin-Tate
. 4 diagonml hypersurface
. 4 [12] .
.
scheme \’etale . , cohomology
\’etale cohomology .
$M$ . $M$ torsion subgroup $M_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}$ , M/Mto $M/\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}$
.
$v$ $v(q)=1$ $\overline{\mathbb{Q}}_{p}$ $p$ . , $||_{l}$ $|l|_{l}= \frac{1}{l}$
$\overline{\mathbb{Q}}_{l}$ $l$ .
1.
1.1. (We ) $X$ $k=\mathrm{F}_{q}$ . $X$ zeta $Z(X/k, t)$
$Z(X/k, t)= \exp[\sum_{n=1}^{\infty}\frac{\# X(\mathrm{F}_{q^{n}})}{n}t^{n}]$
. $t=q^{-s}$ $Z(X/k, t)$ Hass\leftarrow We zeta
$\zeta(X, s)=\prod_{x\in X_{0}}\frac{1}{1-\# k(x)^{-\epsilon}}$ ($X_{0}$ $X$ )
.
Riemann-We $\zeta(X, s)$ ,
, $X$ $\dim X=N$ ,
(1) $Z(X/k, t)$ $t$ ;
(2) $Z(X/k,t)$
$Z(X/k, t)= \frac{P_{1}(t)\ldots P_{2N-1}(t)}{P_{0}(t)\ldots P_{2N}(t)},$
$P_{\dot{l}}(t)=P_{i}(X;t)= \prod_{j}(1-\alpha_{1j}.t),$
$|\alpha_{1j}.|=q^{\frac{}{2}}\dot{.}$
. , $P_{i}(X;t)$ $t$ ,
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We Grothendieck, Deligne . , $\ovalbox{\tt\small REJECT}(X\ovalbox{\tt\small REJECT} t)$
. , $\Phi$ $X$ $k$ hobenius , $H^{*}(\ovalbox{\tt\small REJECT}, \mathbb{Q},)$
$l$
$\ovalbox{\tt\small REJECT} \mathrm{t}\ovalbox{\tt\small REJECT} \mathrm{e}\mathrm{c}\mathrm{o}\mathrm{h}\mathrm{o}\mathrm{m}\mathrm{o}\log_{\mathcal{Y}^{\ovalbox{\tt\small REJECT}}}$ ,
$P_{1}.(X;t)=\det$ [ $1-\Phi^{*}t;H^{:}(X_{\overline{k}}$ ,Qz)]
. , $H^{*}(X/W)_{K}$ crystaUine cohomoloy ,
$P_{1}.(X;t)=\det[1-\Phi^{*}t;H^{:}(X/W)_{K}]$
.
1.2. (Tate ) $\rho_{r}$ $\zeta(X, s)$ $s=r$ , $\rho_{r}$ $q$ $P_{2},(X;t)=0$
. Tate [13] $\rho$, algebraic cycle
.
$Z^{r}(X),$ $Z^{r}(X_{\overline{k}})$ $X$ $X_{\overline{k}}$ $r$ mlgebraic cycle .
, cycle $\gamma:Z^{r}(X_{\overline{k}})arrow H^{2r}(X_{\overline{k}}, \mathbb{Q}_{l}(r))$ .
$\gamma$ $Z^{r}(X)$ $H^{2r}(X_{\overline{k}}, \mathbb{Q}_{l}(r))^{\mathrm{G}\mathrm{a}1(\overline{k}/k)}$ . Tate
: $\Phi^{*}$ $H^{2r}(X_{\overline{k}}, \mathbb{Q}_{l}(r))$ , $\rho_{r}$ $Z^{r}(X)$ $\gamma$
$H^{:}(X_{\overline{k}}, \mathbb{Q}_{l})$ .
, Tate
(1) $X$ Abel , $r=1$ (Tate [14]) ;
(2) $X$ K3 $\overline{\mathrm{B}\mathrm{r}}_{X/k}$ finite height, $r=1$ (Nygaard, Ogus);
(3) $X$ Fermat $r=N/2$ ( , ,
[8,9, 10, 1] $)$
.
1.3. (Artin-Tate ) , $\zeta(X, s)$ $s=r$ , ,
$N=2,$ $r=1$ Artin Tate , Tate [15]
$p$
$l$ \’etale cohomolo . $p$ $l$
\’etale cohomology $p$ flat cohomology Mflne [6]
. , Mflne [7] IUusie logarithmic
Hodge-Witt cohomology Artin-Tate . 3 Milne
.
2.
$k$ , $X$ $k$ .




$k$ , $H^{i}(X, \mathbb{Z}_{l}(r))$ $\mathbb{Z}_{l}$ .
$H^{i}(X, \mathbb{Q}\iota(r))=H^{i}(X, \mathbb{Z}_{l}(r))\otimes_{\mathbb{Z}_{l}}\mathbb{Q}_{l}$
. , $l$ $H^{i}(X$ , Z,(\oplus to $=0$ (Gabber ).
2.2. (de Rham cohomolo ) $\Omega_{X/k}^{*}$ hypercohomoloy de m m
cohomology $H_{DR}^{*}(X/k)$ . spectral sequence
$E_{1}^{ij}=H^{j}(X, \Omega_{X}^{i})\Rightarrow H_{DR}^{i+j}(X/k)$
(Hodge spectral sequence) . $\dim_{k}H^{j}(X, \Omega_{X/k}^{i})$ $X$ $(i,j)$ Hodge number
, $h^{ij}(X)$ .
, $k$ $p>0$ .
2.3. (crystalline cohomology de Rahm-Witt complex [4, 5]) $H^{*}(X/W)$ [ $X$
crystalline cohomology . $H^{*}(X/W)/\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}$ $F$-crystal . , prO-
sheaf
$W\Omega_{X}^{*}$ : $W\mathcal{O}_{X}arrow W\Omega_{X}^{1}arrow W\Omega_{X}^{2}arrow ddd$ . . .
(de Rham-Witt complex) $H^{*}(X/W)$ $W\Omega_{X}^{*}$ hepercohomology
(Deli e-Illusie). $W\mathcal{O}_{X}$ hobenius $F$ , Verschiebung $V$ $W\Omega_{X}^{*}$
, $FV–VF=p,$ $FdV=d$ . spectral sequence
$E_{1}^{ij}=H^{j}(X, W\Omega_{X}^{i})\Rightarrow H^{*}(X/W)$ .





$Z^{i}=\mathrm{K}\mathrm{e}\mathrm{r}[d:H^{j}(X, W\Omega_{X}^{i})arrow H^{j}(X, W\Omega_{X}^{\dot{\iota}+1})]$ ,
$B^{i}={\rm Im}[d:H^{j}(X, W\Omega_{X}^{\dot{\iota}-1})arrow H^{j}(X, W\Omega_{X}^{\dot{l}})]$
. ,
$V^{-\infty}Z^{i}=\cap \mathrm{K}\mathrm{e}\mathrm{r}[dV^{n} : H^{j}(X, W\Omega_{X}^{i})n=0\inftyarrow H^{j}(X, W\Omega_{X}^{\iota+1})]$ ,
$F^{\infty}B^{i}=\cup{\rm Im}[F^{n}d:H^{j}(X, W\Omega_{X}^{i-1})n=0\inftyarrow H^{j}(X, W\Omega_{X}^{\dot{l}})]$
15




, $V^{-\infty}Z^{:}/F^{\infty}B^{:}$ $W$ . , unipotent formal group $\Psi^{j}.\cdot$
$H^{j}(X, W\Omega_{X}\dot{.})/V^{-\infty}Z\dot{.}$ $\Psi^{j}\dot{.}$ Cartier . $V^{-\infty}Z^{:}/F^{\infty}B^{:}$
$\mathrm{H}\mathrm{e}\mathrm{a}\mathrm{r}\mathrm{t}^{:}$ $H^{j}(X, W\Omega_{X}^{*})$ , $d$ : $H^{j}(X, W\Omega_{X}^{1})/V^{-\infty}Z^{:}arrow F^{\infty}B^{:+1}$ $\mathrm{D}\mathrm{o}\mathrm{m}\dot{\mathrm{m}}0^{1}.H^{j}(X, W\Omega_{X}^{*})$
.




$+$ .$j(X)-2$ $-1,j+1$ (X) $-2,j+2(X)$
(Ekedahl). $h_{W}^{j}.\cdot(X)$ $X$ ( ) Hodge-Witt number .
2.4. (1) $H^{*}(X/W)$ torision-free , (2) Hodge spectral sequence $E_{1}$
, $X$ Mazur-Ogus . $X$ Mazur-Ogus , ( )
$h_{W}^{1j}.=h^{1j}$
.
(Ekedahl ). , Abel , smooth
complete intersection Mazur-Ogus .





. $k$ prO-lgebraic group $\underline{H}^{1}.(X, \mathbb{Z}_{p}(r))$ ,
$H^{:}(X_{\overline{k}},\mathbb{Z}_{p}(r))=\underline{H}\cdot.(X, h(r))(\overline{k})$




$\dim\underline{U}^{1}.(X, \mathbb{Z}_{p}(r))=\dim \mathrm{D}\mathrm{o}\mathrm{m}\dot{\mathrm{m}}\mathrm{o}^{r-1}H^{:-f}(X, W\Omega_{X}^{*})$
. , $k$
$\underline{D}\cdot.(X,\mathbb{Z}_{p}(r))(k)=\mathrm{K}\mathrm{e}\mathrm{r}$ [$F-1$ : Heffi: $H^{j}(X,$ $W\Omega_{X}^{*})arrow \mathrm{H}\mathrm{e}\mathrm{a}\mathrm{r}\mathrm{t}^{:}H^{j}(X,$ $W\Omega_{X}^{*}$ )]
, $\underline{D}\cdot.(X, \mathbb{Z}_{p}(r))(k)$ 4 .
16
, $k=\mathrm{F}_{q}$ $p$ , $\Gamma=\mathrm{G}\mathrm{a}1(\overline{k}/k)$ , $\varphi\in\Gamma$ $k=\mathrm{F}_{q}$ Robenius
. $X$ $k$ .
$\Gamma$ $M$ $M^{\Gamma}=\mathrm{K}\mathrm{e}\mathrm{r}[1-\varphi : Marrow M],$ $M_{\Gamma}=\mathrm{C}\mathrm{o}\mathrm{k}\mathrm{e}\mathrm{r}[1-\varphi:Marrow M]$ .




27. $i\neq 2r$ . , $H^{:}(X_{\overline{k}}, \mathbb{Z}_{l}(r))^{\Gamma},$ $H^{i}(X_{\overline{k}}, \mathbb{Z}_{l}(r))_{\Gamma}$ . ,




. Riemann-We , $1-\varphi$ $H^{:}(X_{\overline{k}}, \mathbb{Z}_{l}(r))/\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}$ . ,
$0arrow H^{i}(X_{\overline{k}}, \mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}arrow H^{:}(X_{\overline{k}}, \mathbb{Z}_{l}(r))arrow H^{:}(X_{\overline{k}}, \mathbb{Z}_{l}(r))/\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}arrow \mathrm{O}$
$1-\varphi$
$H^{i}(X_{\overline{k}}, \mathbb{Z}_{l}(r))^{\Gamma}\simarrow H:(X_{\overline{k}}, \mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}^{\Gamma}$
$0arrow H^{i}(X_{\overline{k}}, \mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s},\Gamma}arrow H^{:}(X_{\overline{k}}, \mathbb{Z}_{l}(r))_{\Gamma}arrow(H^{:}(X_{\overline{k}}, \mathbb{Z}_{l}(r))/\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s})_{\Gamma}arrow \mathrm{O}$
. , $(H^{:}(X_{\overline{k}}, \mathbb{Z}_{l}(r))/\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s})_{\Gamma}$ . $l\neq p$ , .
$l=p$ . $H^{1}(\Gamma, \underline{U}^{i}(X, \mathbb{Z}_{p}(r))(\overline{k}))=0$ , prO-lgebraic group
$0arrow\underline{U}^{i}(X, \mathbb{Z}_{p}(r))arrow\underline{H}^{i}(X, \mathbb{Z}_{p}(r))arrow\underline{D}^{\dot{\iota}}(X, \mathbb{Z}_{p}(r))arrow 0$
,
$0arrow\underline{U}^{i}(X, \mathbb{Z}_{p}(r))(k)arrow H^{i}(X_{\overline{k}}, \mathbb{Z}_{p}(r))^{\Gamma}arrow\underline{D}^{\dot{l}}(X, \mathbb{Z}_{p}(r))(\overline{k})^{\Gamma}arrow 0$
$H^{:}(X_{\overline{k}}, \mathbb{Z}_{p}(r))_{\Gamma}\simarrow\underline{D}^{1}.(X, \mathbb{Z}_{p}(r))(\overline{k})_{\Gamma}$




, $\underline{U}\dot{\cdot}(X, \mathbb{Z}_{p}(r))(\overline{k})$ torsion group ,
$0arrow\underline{U}^{1}.(X, \mathbb{Z}_{p}(r))(k)arrow H^{\cdot}.(X_{\overline{k}}, \mathbb{Z}_{p}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}^{\Gamma}arrow\underline{D}\cdot.(X, \mathbb{Z}_{p}(r))(\overline{k})_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}^{\Gamma}arrow 0$
. .
2.8. $i\neq 2r,$ $2r+1$ . $H^{:}(X, \mathbb{Z}_{l}(r))$ ,
$|H^{:}(X,\mathbb{Z}_{l}(r))|=|H^{:-1}(X_{\overline{k}}, \mathbb{Z}_{l}(r))_{\Gamma}||H^{:}(X_{\overline{k}}, \mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}^{\Gamma}|$
$\text{ }$ . Hochschild-Serre $\sigma$) spectral sequence
$\dot{H}_{2}^{j}=H^{1}.(\Gamma, H^{j}(X_{\overline{k}},\mathbb{Z}_{l}(r)))\Rightarrow H^{:+j}(X,\mathbb{Z}_{l}(r))$
$0arrow H^{j-1}(X_{\overline{k}}, \mathbb{Z}_{l}(r))_{\Gamma}arrow H^{j}(X, \mathbb{Z}_{l}(r))arrow H^{j}(X_{\overline{k}}, \mathbb{Z}_{l}(r))^{\Gamma}arrow 0$
.




. Hochschild-Serre spectral sequenoe
$0arrow H^{j-1}(X_{\overline{k}},\mathbb{Z}_{l}(r))_{\Gamma}arrow H^{j}(X, \mathbb{Z}_{l}(r))arrow H^{j}(X_{\overline{k}},\mathbb{Z}_{l}(r))^{\Gamma}arrow 0$
, $H^{2r}(X, \mathbb{Z}_{l}(r)),$ $H^{2r+1}(X, \mathbb{Z}_{l}(r))$ 4 . ,
$H^{2r-1}(X_{\overline{k}}, \mathbb{Z}_{l}(r))_{\Gamma}$ ,
$0arrow H^{2r-1}(X_{\overline{k}}, \mathbb{Z}_{l}(r))_{\Gamma}arrow H^{2r}(X,\mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}arrow H^{2r}(X_{\overline{k}}, \mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}^{\Gamma}arrow 0$
.
3. Artin-Rte
$k=\mathrm{F}_{q}$ $p$ , $\Gamma=\mathrm{G}\mathrm{d}(\overline{k}/k)$ , $X$ $k$ $N$
3.1. $P \dot{.}(X;t)=\prod_{\alpha}(1-\alpha t)$ . ,
$\sum_{v(\alpha)<r}(r-v(\alpha))=\sum_{j=0}^{r-1}(r-j)h_{W}^{\mathrm{j},1-j}.(X)-T^{r-1,:-r+1}(X)$ .
18
. $F- \mathrm{i}\mathrm{s}\mathrm{o}\mathrm{c}\gamma \mathrm{s}\mathrm{t}\mathrm{a}\mathrm{l}H\ovalbox{\tt\small REJECT} X/W)_{K}$ slope {v(\mbox{\boldmath $\alpha$})} (Manin ).
$H^{\ovalbox{\tt\small REJECT}}(X, W\Omega\zeta)_{K}\ovalbox{\tt\small REJECT} H^{\ovalbox{\tt\small REJECT}}(X/W)9$ ,




$= \sum_{j=0}^{r-1}\{(r-j)\dim_{k}H^{i-j}(X, W\Omega_{X}^{j})/(\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}+V)+(r-j-1)\dim_{k}H^{i-j}(X, W\Omega_{X}^{j})/(\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}+F)\}$
$= \sum_{j=0}^{r-1}\{(r-j)\sum_{\dot{g}\leq v(\alpha)<j+1}(j+1-v(\alpha))+(r-j-1)\sum_{j\leq v(\alpha)<j+1}(v(\alpha)-j)\}$
$= \sum_{v(\alpha)<r}(r-v(\alpha))$
.






. $l\neq p$ ,
$|P_{i}(X;q^{-r})|_{l}^{-1}=| \prod_{\alpha}(1-\frac{q^{r}}{\alpha})|-1l =| \det[1-\varphi;H^{\dot{l}}(X_{\overline{k}}, \mathbb{Q}_{l}(r))]|_{l}^{-1}$
,
$|\det[1-\varphi;H^{i}(X_{\overline{k}}, \mathbb{Q}\iota(r))]|_{l}^{-1}=|(H^{i}(X_{\overline{k}}, \mathbb{Z}_{l}(r))/\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s})\tau|$
, $H^{i}(X_{\overline{k}}, \mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}$ ,
$\frac{1}{|(H^{i}(X_{\overline{k}},\mathbb{Z}_{l}(r))/\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s})_{\Gamma}|}=\frac{|H^{i}(X_{\overline{k}},\mathbb{Z}_{l}(r))^{\Gamma}|}{|H^{i}(X_{\overline{k}},\mathbb{Z}_{l}(r))_{\Gamma}|}$
, 27 28 29 .
19
$l=p$ ,
$| \prod_{v(\alpha)=r}(1-\frac{q^{r}}{\alpha})|\begin{array}{ll}-1 p =\end{array}| \det[1-\varphi;H^{:}(X_{\overline{k}},\mathbb{Q}_{p}(r))]|_{p}^{-1}$
,
$|\det[1-\varphi;\dot{H}(X_{\overline{k}}, \mathbb{Q}_{p}(r))]|_{p}^{-1}=|(H^{:}(X_{\overline{k}}, \mathbb{Z}_{l}(r))/\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s})_{\Gamma}|=|(\underline{D}^{1}.(X, \mathbb{Z}_{p}(r))(\overline{k})/\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s})_{\Gamma}|$
, $\underline{D}^{1}$.($X$, Zp(r))(k-) ,
$. \frac{1}{|(\underline{D}^{1}(X,\mathbb{Z}_{p}(r))(\overline{k})/\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s})_{\Gamma}|}=.\cdot.\frac{|\underline{D}^{1}(X,\mathbb{Z}_{p}(r))(\overline{k})^{\Gamma}|}{|\underline{D}(X,\mathbb{Z}_{p}(r))(\overline{k})_{\Gamma}|}$
, $v(\alpha)<r$ $v(1- \frac{\alpha}{q^{r}})=v(\alpha)-r,$ $v(\alpha)>r$ $v(\begin{array}{l}1-\underline{\alpha}q^{f}\end{array})=0$ ,
$|P. \cdot(X;q^{-r})|_{p}^{-1}=|\prod_{v(\alpha)<r}(1-\frac{q^{r}}{\alpha})|\begin{array}{l}-\mathrm{l}p\end{array}|\prod_{v(\alpha)=r}(1-\frac{q^{r}}{\alpha})|\begin{array}{l}-1p\end{array}|\prod_{v(\alpha)>r}(1-\frac{q^{r}}{\alpha})|_{p}^{-1}$
$=q^{-\Sigma_{v(\alpha)<r}(r-v(\alpha))}| \prod_{v(\alpha)=r}(1-\frac{q^{r}}{\alpha})|_{p}^{-1}$
, 27, 28 29 3.1 .
3.3. $i=2r$ , Tate[15] .
$\epsilon_{l}^{2r}$ : $H^{2r}(X, \mathbb{Z}_{l}(r))arrow H^{2r+1}(X, \mathbb{Z}_{l}(r))$ $1\in \mathbb{Z}_{l}=H^{1}(k,\mathbb{Z}_{l})$ cup
. , $f$ : $H^{2r}(X_{\overline{k}}, \mathbb{Z}_{l}(r))^{\Gamma}arrow H^{2r}(X_{\overline{k}}, \mathbb{Z}_{l}(r))_{\Gamma}$ 1
$H^{2r}(X_{\overline{k}},\mathbb{Z}_{l}(r))^{\Gamma}arrow H^{2r}(X_{\overline{k}},\mathbb{Z}_{l}(r))arrow H^{2r}(X_{\overline{k}},\mathbb{Z}_{l}(r))_{\Gamma}$





$\beta$ : $Marrow N$ $\mathrm{K}\mathrm{e}\mathrm{r}\beta,$ $\mathrm{C}\mathrm{o}\mathrm{k}\mathrm{e}\mathrm{r}\beta$ , $z(\beta)=$
$|\mathrm{K}\mathrm{e}\mathrm{r}\beta|/|\mathrm{C}\mathrm{o}\mathrm{k}\mathrm{e}\mathrm{r}\beta|$ .





$| \det(\epsilon_{l}^{2r})|_{l}^{-1}\frac{|H^{2r+1}(X,\mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}|}{|H^{2r}(X_{\overline{k}},\mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}^{\Gamma}||H^{2r+1}(X_{\overline{k}},\mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}^{\Gamma}|}$ $(l\neq p)$
$q^{-\Sigma_{\mathrm{j}=0}^{r-1}(r-j)h_{W}^{\mathrm{j},.-j}(X)}.|\det(\epsilon_{p}^{2r})|_{p}^{-1_{\frac{|H^{2r+1}(X,\mathbb{Z}_{p}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}|}{|\underline{D}^{2r}(X,\mathbb{Z}_{p}(r))(\overline{k})_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}^{\Gamma}||\underline{D}^{2r+1}(X,\mathbb{Z}_{p}(r))(\overline{k})_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}^{\Gamma}|}}}$ $(l=p)$
.









$|H^{2r+1}(X_{\overline{k}}, \mathbb{Z}_{l}(r))^{\Gamma}|=|H^{2r+1}$ ( $X_{\overline{k}},$ $\mathbb{Z}_{l}$ (r))t\Gamma o l,






$z(f)=| \underline{U}^{2r}(X, \mathbb{Z}_{p}(r))(k)||\prod_{\alpha\neq q^{r}}(1-\frac{\alpha}{q^{r}})|_{p}=q^{T^{r-1,r}(X)}||\prod_{\alpha\neq q^{r}}(1-\frac{\alpha}{q^{r}})|_{p}v(\alpha)_{-}^{-f}v(\alpha)_{-}^{-f}$
21
, 3.1 .
3.5. $X$ Abel smooth complete intersection
, $l\neq p$ $H^{i}(X_{\overline{k}}, \mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}=0$ . , $H^{:}(X/W)_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}=0.$ $\text{ }$ ,
$\underline{D}^{\dot{l}}(X, \mathbb{Z}_{p}(r))(\overline{k})_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}=0$. , $h\text{ }=h_{W}^{j}\dot{.}$ . , Artin-Tate $\mathrm{I},$ $\mathrm{I}\mathrm{I}$
$|P.\cdot(X;q^{-r})|_{l}^{-1}=\{$
$|H^{:+1}$ ($X$,Zl(r))to l $(l\neq p)$
$q^{-\Sigma_{j=0}^{r-1}(t-j)h^{\mathrm{j},:-\mathrm{j}}(X)}|H^{1+1}.(X, \mathbb{Z}_{p}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}|$ $(l=p)$
$| \prod_{\alpha\neq q^{r}}(1-\frac{\alpha}{q^{r}})|_{l}^{-1}=\{$
$|\det(\epsilon_{l}^{2\mathrm{r}})|_{l}^{-1}|H^{2t+1}(X, \mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}|$ $(l\neq p)$
q-\Sigma ; (y-j)hj*:-j $(X)|\det(\epsilon_{p}^{2\tau})|_{p}^{-1}|H^{2r+1}$ ($X,$ $\mathbb{Z}_{p}$ (r))to l $(l=p)$
.
3.6. $N=2r$ . Poincare’
$|H^{2r}(X_{\overline{k}}, \mathbb{Z}_{l(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}^{\Gamma}|=|H^{2r+1}(X_{\overline{k}},\mathbb{Z}_{l}(r))_{\mathrm{t}_{\mathrm{O}\mathbb{R},\mathrm{r}|=|H^{2r+1}(X_{\overline{k}},\mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}^{\Gamma}|}}}(l\neq p)$




$| \det(\epsilon_{l}^{2r})|_{l}1\frac{|H^{2\tau+1}(X,\mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{O}\mathrm{I}\mathrm{B}}|}{|H^{2r}(X_{\overline{k}},\mathbb{Z}_{l}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}s}^{\Gamma}|^{2}}$ $(l\neq p)$
$q^{-\Sigma_{\mathrm{j}=0}^{r-1}(r-j)h_{\dot{W}}^{\mathrm{j}\cdot-j}(X)}.|\det(\epsilon_{p}^{2r})|_{p}^{-1_{\frac{|H^{2r+1}(X,\mathbb{Z}_{p}(r))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}|}{|\underline{D}^{2r}(X,\mathbb{Z}_{p}(r))(\overline{k})_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}^{\Gamma}|^{2}}}}$ $(l=p)$
. , Tate , $\epsilon_{l}^{2r}$ $r$ gebraic cycle inter-
section form $l$ .
3.7. $N=2,$ $r=1$ . ,
$\mathrm{N}\mathrm{S}(X_{\overline{k}})_{l-\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}\simarrow H^{2}(X_{\overline{k}}, \mathbb{Z}_{l}(1))_{\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{s}}$















, Milne Artin-Tate ,
$H^{i}(X_{\overline{k}}, \mathbb{Z}_{p}(r))$ $\underline{D}^{i}(X, \mathbb{Z}_{p}(r))(\overline{k})$ .
$\overline{\mathrm{Q}}\frac{\Leftrightarrow}{}$ 3.9. $[2](\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{p}.8.4)$ 35 , $X$ diagonal hypersurface of Hodge-Witt tyPe
.
4. Diagonal hypersurfaces
4.1. $N,$ $m$ $\geq 1$ . $k$ , $X$
Q 0 $+c_{1}$ $+\cdots+c_{N+1}7_{N+1}^{m}=0$
$(c_{0}, c_{1}, \ldots, c_{N+1})\in k^{\cross}$ $\mathrm{P}_{k}^{N+1}$ diagonml hypersurfaoe . $=$
$c_{1}=\ldots=$ +1 $=1$ , $X$ $n$ , $m$ Fermat .
, $k$ 1 $m$ , $k$ $p>0$ $(m,p)=1$ . $\mu_{n}$
$k$ 1 $m$ . $G=(\mu_{m})^{n+2}/(\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}\mathrm{o}\mathrm{n}\mathrm{a}1)$ $X$
$(\zeta_{0}, \zeta_{1}, \ldots, \zeta_{N+1})(t_{0}, t_{1}, \ldots,t_{N+1})=(\zeta_{0}t_{0}, \zeta_{1}t_{1}, \ldots, \zeta_{N+1}t_{N+1})$.
. $G$ $\hat{G}$




. $\overline{\mathbb{Q}}$ 1 $m$ $\zeta_{m}$ . $a=(a_{0}, \ldots, a_{N+1})\in\hat{G}$
$(\mathbb{Z}/m\mathbb{Z})^{\mathrm{x}}$ $A$ $G$ $\mathbb{Q}$
$\chi_{A}$
$\chi_{A}(g)=\frac{1}{m^{n+1}}\sum_{g\in G}\mathrm{R}_{\mathrm{Q}(\zeta_{m}^{d})/\mathrm{Q}}(a(g)^{-1})$
. , $d=\mathrm{g}\mathrm{c}\mathrm{d}(m, a_{0}, \ldots, a_{n+1})$ . $\chi_{A}$ $\mathbb{Q}$ .
4.2. $N^{r}(X_{\overline{k}})$ $X_{\overline{k}}$ $r$ mlgebraic cycle numerical $\alpha$ ui ence
. $N^{r}(X_{\overline{k}})$ $\mathbb{Z}$ . , intersection number
$N^{r}(X_{\overline{k}})$ . $N^{r}(X)$ $Z^{r}(X)arrow Z^{r}(X_{\overline{k}})arrow N^{r}(X_{\overline{k}})$
. $X(N, m)$ $N$ , $m$ Fermat . ,
$(t_{0},t_{1}, \ldots, t_{n+1})arrow(\sqrt[m]{\mathrm{q}_{\mathrm{I}}}t_{0},\sqrt[m]{c_{1}}t_{1}, \ldots,\sqrt[m]{c_{n+1}}t_{n+1})$




4.3. $k$ , $X$ $\mathrm{P}_{k}^{2r+1}$ $m$ diagonml hypersuface .
$[N^{r}(X_{\overline{k}}) \otimes_{\mathrm{Z}}\mathbb{Z}[\frac{1}{m}]]^{(\chi_{A})}=[N^{r}(X(N,m)_{\overline{k}})\otimes_{\mathrm{Z}}\mathbb{Z}[\frac{1}{m}]]^{(\chi_{A})}$
$[N^{r}(X) \otimes \mathrm{z}\mathbb{Z}[\frac{1}{m}]]^{\mathrm{t}xA})=[N^{r}(X(N, m))\otimes_{\mathrm{Z}}\mathbb{Z}[\frac{1}{m}]]^{(\chi_{A})}$
$[N^{r}(X) \otimes_{\mathrm{Z}}\mathbb{Z}[\frac{1}{m}]]^{(\chi_{A})}=0$
.
. , $X$ $m$ $k$ $X(N, m)$
.
4.4. $k$ , $X$ $\mathrm{P}_{k}^{2r+1}$ $m$ diagonml hypersuface . $m$ ,
$B_{n}(X)-\mathrm{r}\mathrm{k}N^{r}(X)$ $m-1$ .
4.5. $k$ $p\geq 0$ , $X$ $\mathrm{P}_{k}^{2r+1}$ $m$ diagonml hypersuface .
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$([perp])n=-\angle$ ,
(2) $n\geq 4$ $m$ $n+2$ , ,
(3) $n\geq 4$ $m$ 4,
. $p=0$ $p\equiv 1\mathrm{m}\mathrm{o}\mathrm{d} m$ , $\det N^{r}(X)$ $m$ .
. Fermat [12] , diagoanal hypersurface
43 Fermat .
4.6. 45 numerical equivalence homological equi ence
.
$\overline{-}$ 4.7. $[2](\mathrm{p}.8)$ $n=2r\geq 4$ , Lichtenbaum complex $\mathbb{Z}(r)$
$m$ $k$ 45 .
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